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ABSTRACT

Today, schizophrenia affects approximately 1% of people worldwide and is a persistent, often devastating mental illness. The etiology of schizophrenia is still
unknown despite a century of research. Despite the fact that medications, particularly pharmaceutical ones, have been used extensively for almost 50 years, there
is little proof that they have significantly benefited the lives of the majority of schizophrenia sufferers. As we treat schizophrenia as a neurodevelopmental disorder
and consider psychosis a late, potentially avoidable stage of the illness, these currently dismal outcomes may shift. In contrast to how we have seen this condition
for the previous century, this "rethinking" of schizophrenia as a neurodevelopmental disorder offers new hope for prevention and a treatment over the next 20 years.

INTRODUCTION

The role of neurotrophins and their precursor, pro-neurotrophins, in the pathophysiology of several CNS disorders, including depression and
schizophrenia, is gaining attention due to recent genetic, neurochemical, and therapeutic research (Angelucci et al., 2005a, Angelucci et al., 2005b, Durany
and Thome, 2004, Shoval and Weizman, 2005, Tapia-Arancibia et al., 2004). In the central and peripheral nervous systems, neurotrophins support the
development, differentiation, and survival of neuronal cells under stressful conditions (Sofroniew et al., 2001). Brief chemical summaries, regulatory
mechanisms of mature and pro-neurotrophin expression and distribution, and their opposing functional roles through differential neural membrane
receptor-mediated signaling mechanisms will all be covered in this review (Arévalo and Wu, 2006, Huang and Reichardt, 2003, Schor, 2005, Teng).
Additionally, This review will also concentrate on the role neurotrophins play in schizophrenia ™

Although the fundamental structures of all neurotrophins are similar, their varied domains dictate how each one binds to its particular receptor to
produce different biological effects (Huang and Reichardt, 2003). The receptors on the cell surface fall into two groups. Tropomyosine-related kinase
(Trk) receptors are high-affinity protein kinase receptors that neurotrophins specifically interact with (Huang and Reichardt, 2003). NGF binds to TrkA
to promote biological effects; TrkB mediates BDNF and NT-4 bindings; TrkC primarily mediates NT-3 bindings (Fig. 1). Moreover, p75NTR, a member
of the tumor necrosis factor (TNF) receptor superfamily, is another neurotrophin receptor with which all neurotrophins can interact with low affinity. Due
to its lack of intrinsic enzymatic activity, P7ZSNTR communicates via a variety of protein-protein interactions that are facilitated by its death and
intracellular juxta-membrane domains. Fascinatingly, it has been observed that there is cross-talk between Trk receptors and other membrane receptors,
including p75NTR (which was previously covered), G-protein-coupled receptors, vannilloid receptors, c-ret receptors, and Na+ and Ca++ ion channels,
all of which support the biological responses mediated by neurotrophins (Huang and Reichardt, 2003). According to Bramham and Messaoudi (2005),
BDNF can improve long-term potentiation, long-term depression, and some types of short-term synaptic plasticity, possibly through its TrkB receptor.
Furthermore, learning and memory—particularly spatial memory—are known to be facilitated by BDNF and TrkB (Mu et al., 1999).2

PATHOPHYSIOLOGY

Neurotransmission abnormalities have served as the foundation for theories on the etiology of schizophrenia. The majority of these hypotheses revolve
around either an overabundance or a shortage of neurotransmitters, such as glutamate, serotonin, and dopamine. Other ideas link the neurochemical
imbalance associated with schizophrenia to aspartate, glycine, and gamma-aminobutyric acid (GABA)-!

Many of the symptoms linked with schizophrenia are thought to be related to abnormal activity at dopamine receptor sites, notably D2. There are four
identified dopaminergic pathways . The caudate nucleus is where the nigrostriatal pathway finishes after emerging from the substantia nigra. It is believed
that the extrapyramidal system is impacted by low dopamine levels along this route, which results in motor symptoms. In the presence of extra dopamine,
the mesolimbic pathway—which runs from the ventral tegmental area (VTA) to limbic areas—may contribute to the positive symptoms of schizophrenia.
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The VTA and the cortex are connected by the mesocortical circuit. In schizophrenia, reduced mesocortical dopamine levels are assumed to be the cause
of negative symptoms and cognitive difficulties. The pituitary gland receives input from the hypothalamus via the tuberoinfundibular route. Reduced
libido, ammenorrhea, galactorrhea, and increased prolactin levels are caused by a reduction in tuberoinfundibular dopamine or its blockage. The finding
that lysergic acid diethylamide (LSD) amplified the effects of serotonin in the brain gave rise to the serotonin hypothesis on the onset of schizophrenia.
Unlike prior drugs that solely targeted dopamine receptors, subsequent research led to the discovery of pharmacological molecules that blocked both
serotonin and dopamine receptors®™ It was discovered that the more recent substances were useful in reducing both the positive and negative symptoms
of schizophrenia® Glutamate is the primary excitatory neurotransmitter in the brain, and its activity is the subject of another theory regarding the
symptoms of schizophrenial™ This notion developed in reaction to the discovery that two noncompetitive NMDA/glutamate antagonists that cause
symptoms similar to schizophrenia are phenylciclidine and ketamine.Six Thus, it was feasible to explain why people with schizophrenia display negative,
emotional, and cognitive symptoms by pointing out that NMDA receptors are inactive in the normal control of mesocortical dopamine neurons®!

Schizophrenia patients seem to experience observable physical alterations in their brain tissue. For example, those who are at a higher risk of experiencing
a schizophrenia episode had smaller medial temporal lobes in addition to larger third and lateral ventricles®

Figure 1 Pathophyslology of Schizophrenia®®
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Fig. PATHOPHYSIOLOGY OF SCHIZOPHRENIA

RISK FACTORS OF SCHIZOPHRENIA

1.GENETIC RISK

While environmental risk factors are the primary focus of this research, genetic risk also plays a role % Two big twin studies conducted recently have
improved our knowledge of the latter's nature. A population-based sample of twins with clinically diagnosed schizophrenia from Finland was studied by
Cannon et al. % who found that additive genetic factors accounted for around 80% of the variance in schizophrenia liability. Using operational definitions
of schizophrenia, a publication from the Maudsley Twin Register in London yielded very comparable results [*2, Cardno et al. questioned whether there
is a unique vulnerability to schizophrenia as part of the same Maudsley investigation. The results showed that mania and schizophrenia are prone to both
common and diagnosis-specific genetic effects. In fact, it could be more fair to consider the genes that determine continuous variation in the dimensions
of symptoms such as positive, negative, manic, and depressed symptoms rather than the genes that specifically cause schizophrenia.[**!

2.PLACE AND TIME OF BIRTH

Numerous studies Ml suggest that living in a city at birth or growing up increases one's risk of developing schizophrenia. One of the most remarkable was
conducted by Mortensen et al. 25 who examined the impact of birth season, geography, and family history on the risk of schizophrenia in a sizable Danish
population. They found that the relative risk of schizophrenia was 1.11 for late winter birth and 2.40 for urban birth. This study also demonstrated that
there is a dose-response relationship for urban birth, meaning that the risk increases with the size of the birth town. This implies a causal relationship.
Mortensen et al. noted that a comparatively minor increase in risk will result in a substantial rise in the number of persons living in and born in cities. In
fact, they found that the population attributable risk (PAF) for being born in an urban area was 34.6%, while the corresponding rates for having a mother
or father with schizophrenia were 9% and 7%. Therefore, the impact of being born in an urban area was significantly greater than the impact of having a
relative (261
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3.PREGNANCY AND BIRTH COMPLICATIONS

Numerous studies have found an excess of obstetric complications (OCs) among people who go on to develop schizophrenia; however, the majority of
these studies were too small to determine which patients were most likely to have been exposed and which difficulties are specifically linked to
schizophrenia. Verdoux et al. 1 conducted a meta-analysis to address this, combining data from 11 distinct study groups that employed the Lewis-
Murray scale.

In schizophrenia cases with onsets younger than 22 years old, an excess of OCs was discovered in the past. This result has been confirmed multiple times,
most recently by Rosso et al. , who demonstrated that OCs linked to hypoxia markedly elevated the risk of early-onset schizophrenia but not late-onset
schizophrenia 8!

4.STRUCTURAL BRAIN ABNORMALITY

Schizophrenia has been linked to structural brain abnormalities in numerous magnetic resonance imaging (MRI) investigations; however, the majority of
these research are small case-control studies “* Everyone agrees that individuals with schizophrenia and, to a lesser degree, affective psychosis have
larger mean lateral ventricles %, According to Jones et al. , there is a linear trend in the relationship between the size of the lateral ventricle and the
chance of developing schizophrenia. Large ventricles do not appear to belong to any subgroup; rather, ventricular enlargement is better understood as a
persistent risk factor

TREATMENT OPTIONS

1. Nonpharmacological Therapy

Targeting symptoms, averting relapse, and enhancing adaptive functioning are the main objectives of treating schizophrenia in order to help the patient
reintegrate into society. To maximize long-term results, both nonpharmacological and pharmacological treatments must be used, as patients seldom regain
their baseline level of adaptive functioning. The cornerstone of managing schizophrenia is pharmacotherapy, yet lingering symptoms could still exist.
Psychotherapy and other nonpharmacological treatments are crucial because of this®! Three categories can be used to categorize psychotherapeutic
approaches: group, individual, and cognitive behavioral. The field of psychotherapy is one that is always changing. Narrative therapy, mindfulness
therapy, and meta-cognitive training are examples of emerging psychotherapies .t is best to employ nonpharmacological therapy in conjunction with
pharmaceuticals rather than as a replacement for them!?4,

Figure 2 Psychotherapeutic Approaches?
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Fig. PSYCHOTHERAPEUTIC APPROACHES.

Nonpharmacological therapy can also help to guarantee that patients continue taking their drugs as prescribed. They not only cover gaps in
pharmacological treatments. Depending on the study, nonadherence rates in schizophrenia might range from 37% to 74%.19 For a variety of reasons,
people with mental illnesses typically have lower adherence rates. They might have grandiose symptoms or paranoia; they might deny their condition;
they might have negative affects that discourage them from taking more medication; or they might not realize they need it. Individuals with schizophrenia
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who discontinue taking their medication run the risk of experiencing a relapse, which may require hospitalization. As a result, it's critical to inform
patients about their illness, treatment risks, and efficacy® Several psychotherapies, such as cognitive behavioral therapy (CBT), personal therapy, and
compliance therapy, can assist in educating patients about the significance of medication compliance. Treatment plans that include family support have
been demonstrated to enhance social functioning and reduce rehospitalization in addition to concentrating on the patient. Family members might be
trained how to keep an eye on their loved one and when to notify the doctor about side effects. Family engagement is promoted by most psychotherapies !

2. Pharmacological Therapy

Without antipsychotic medications, it is challenging to carry out successful rehabilitation programs for the majority of schizophrenia patients. As the
majority of illness-related alterations in the brain take place within five years following the initial acute episode, it is imperative that medication treatment
be started as soon as possible!?”! A worse prognosis is predicted by alcohol and drug misuse, as well as illegal use of stimulants to the central nervous
system, such as amphetamines®! Drug interactions can also result from the use of alcohol, caffeine, and nicotine.?When a patient experiences an acute
psychotic episode, medication therapy should be started right once. The aim of the first seven days of treatment is to reduce the level of antagonism and
try to get the patient back to sleeping and eating normally®® The right dosage should be titrated at the beginning of treatment in accordance with the
patient's response. After the acute phase of treatment for schizophrenia, maintenance therapy should be administered with the goal of enhancing
socialization, mood, and self-care. To assist stop relapses, maintenance therapy is required. In patients getting maintenance medication, the incidence of
relapse is 18% to 32% against 60% to 80%, respectively, in individuals not receiving such therapy. Following the remission of the initial psychotic
episode, medication therapy ought to be maintained for a minimum of 12 months 4

CONCLUSION

With a multifaceted etiology, schizophrenia presents with a complicated presentation. However, developments in neuroscience have revealed roles for
important circuits in the development of positive, negative, and cognitive symptoms, particularly involving frontal, temporal, and mesostriatal brain areas.
The mechanism by which the current pharmaceutical treatments work—blockade of the dopamine D2 receptor—contributes to its side effects.
Nonetheless, the circuit processes that are covered in this article point to new therapy targets that could be especially helpful in symptom domains that
are poorly treated by current drug

REFERENCES

1. F. Angelucci et al.Neurotrophic factors and CNS disorders: findings in rodent models of depression and schizophrenia Prog. Brain Res.(2004)

2. F. Angelucci et al.Effect of chronic olanzapine treatment on nerve growth factor and brain-derived neurotrophic factor in the rat brainEur.
Neuropsychopharmacol.(2005)

3. Lavretsky H. History of Schizophrenia as a Psychiatric Disorder. In: Mueser KT, Jeste DV, editors. Clinical Handbook of Schizophrenia. New
York, New York: Guilford Press; 2008. pp. 3-12. [Google Scholar

4.  Crismon L, Argo TR, Buckley PF. Schizophrenia. In: DiPiro JT, Talbert RL, Yee GC, et al., editors. 1Pharmacotherapy: A Pathophysiologic
Approach. 9th ed. New York, New York: McGraw-Hill; 2014. pp. 1019-1046. [Google Scholar]

5. Beck AT, Rector NA, Stolar N, Grant P. Schizophrenia: Cognitive Theory, Research, and Therapy. New York, New York: Guilford Press;
2009. Biological Contributions; pp. 30-61. [Google Scholar

6.  Schwartz JH, Javitch JA. Neurotransmitters. In: Kandel ER, Schwartz JH, Jessell TM, et al., editors. Principles of Neural Science. 5th ed.
New York, New York: McGraw-Hill; 2013. pp. 289-305. [Google Scholar]

7. Stahl SM. Psychosis and Schizophrenia. In: Stahl SM, editor. Essential Psychopharmacology: Neuroscientific Basis and Practical
Applications. 2nd ed. Cambridge, United Kingdom: Cambridge University Press; 2000. pp. 365-399. [Google Scholar

8.  Jentsch JD, Roth RH. The neuropsychopharmacology of phencyclidine: from NMDA receptor hypofunction to the dopamine hypothesis of
schizophrenia. Neuropsychopharmacology. 1999;20(3):201-225. [PubMed] [Google Scholar]

9. Stahl SM, Morrissette DA, Citrome L, et al. “Meta-guidelines” for the management of patients with schizophrenia. CNS
Spectr. 2013;18(3):150-162. [PubMed] [Google Scholar]

10. Andreasen NC: Understanding the causes of schizophrenia. New Engl J Med 1999, 340:645-647.

11. Cannon T, Kaprio J, Lonnqvist J, et al.: The genetic epidemiology of schizophrenia in a Finnish twin cohort. Arch Gen Psychiatry 1998,
55:67-74.

12.  Cardno A, Marshall J, Coid B, et al.: Heritability estimates for psychotic disorders. Arch Gen Psychiatry 1999, 56:162—-168.
13. Cardno AG, Jones LA, Murphy KL, et al.: Dimensions of psychosis in affected sibling pairs. Schiz Bull 1999, 25:841-850.

14. Freeman H: Schizophrenia and city residence. Br J of Psychiatry 1994, 164(supp 23):39-50.


https://www.sciencedirect.com/science/article/pii/S0079612303460111
https://www.sciencedirect.com/science/article/pii/S0924977X04001993
https://scholar.google.com/scholar_lookup?title=Clinical+Handbook+of+Schizophrenia&author=H+Lavretsky&publication_year=2008&
https://scholar.google.com/scholar_lookup?title=1Pharmacotherapy:+A+Pathophysiologic+Approach&author=L+Crismon&author=TR+Argo&author=PF+Buckley&publication_year=2014&
https://scholar.google.com/scholar_lookup?title=Schizophrenia:+Cognitive+Theory,+Research,+and+Therapy&author=AT+Beck&author=NA+Rector&author=N+Stolar&author=P+Grant&publication_year=2009&
https://scholar.google.com/scholar_lookup?title=Principles+of+Neural+Science&author=JH+Schwartz&author=JA+Javitch&publication_year=2013&
https://scholar.google.com/scholar_lookup?title=Essential+Psychopharmacology:+Neuroscientific+Basis+and+Practical+Applications&author=SM+Stahl&publication_year=2000&
https://pubmed.ncbi.nlm.nih.gov/10063482
https://scholar.google.com/scholar_lookup?journal=Neuropsychopharmacology&title=The+neuropsychopharmacology+of+phencyclidine:+from+NMDA+receptor+hypofunction+to+the+dopamine+hypothesis+of+schizophrenia&author=JD+Jentsch&author=RH+Roth&volume=20&issue=3&publication_year=1999&pages=201-225&pmid=10063482&
https://pubmed.ncbi.nlm.nih.gov/23591126
https://scholar.google.com/scholar_lookup?journal=CNS+Spectr&title=%E2%80%9CMeta-guidelines%E2%80%9D+for+the+management+of+patients+with+schizophrenia&author=SM+Stahl&author=DA+Morrissette&author=L+Citrome&volume=18&issue=3&publication_year=2013&pages=150-162&pmid=23591126&

International Journal of Research Publication and Reviews, Vol 5, no 7, pp 1271-1275 July 2024 1275

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31

Lewis G, David A, Andreasson S, et al.: Schizophrenia and city life. Lancet 1992, 340:137-140.

Mortensen P, Pedersen C, Westergaard T, et al.: Effects of family history and place and season of birth on the risk of schizophrenia. N Engl
J Med 1999, 340:603-608

Verdoux H, Geddes J, Takei N, et al.: Obstetric complications and age of onset in schizophrenia: an international collaborative meta-analysis
of individual patient data. Am J Psychiatry 1997, 154:1220-1227.

Rosso I, Cannon T, Huttemen T, et al.: Obstetric risk factors for early onset schizophrenia in a Finnish birth cohort. Am J Psychiatry 2000,
157:801-807

Chua SE, McKenna PJ: Schizophrenia—a brain disease? A critical review of structural and functional cerebral abnormality in the disorder.
Br J of Psychiatry 1995, 166:563-582.

Wright IC, Rabe-Hesketh S, Woodruff P, et al.: Meta-analysis of regional brain volumes in schizophrenia. Am J Psychiatry 2000, 157:16—
25.

Jones PB, Harvey I, Lewis SW, et al.: Cerebral ventricle dimensions as risk factors for schizophrenia and affective psychosis: an
epidemiological approach to analysis. Psychol Med 1994, 24:995-1011.

Crismon L, Argo TR, Buckley PF. Schizophrenia. In: DiPiro JT, Talbert RL, Yee GC, et al., editors. 1Pharmacotherapy: A Pathophysiologic
Approach. 9th ed. New York, New York: McGraw-Hill; 2014. pp. 1019-1046. [Google Scholar]

Dickerson FB, Lehman AF. Evidence-based psychotherapy for schizophrenia: 2011 update.J Nerv Ment Dis. 2011;199(8):520—
526. [PubMed] [Google Scholar]

Lindenmayer JP, Liu-Seifert H, Kulkarni PM, et al. Medication non-adherence and treatment outcomes in patients with schizophrenia or
schizoaffective disorder with suboptimal prior response. J Clin Psychiatry. 2009;70(7):990-996. [PubMed] [Google Scholar]

Morken G, Widen JH, Grawe RW. Non-adherence to antipsychotic medication, relapse and rehospitalisation in recent-onset
schizophrenia. BMC Psychiatry. 2008;8:32. [PMC free article] [PubMed] [Google Scholar]

Rummel-Kluge C, Kissling W. Psychoeducation for patients with schizophrenia and their families. Exp Rev Neurother. 2008;8(7):1067—
1077. [PubMed] [Google Scholar]

Lehman AF, Lieberman JA, Dixon LB, et al. American Psychiatric Association Practice Guidelines; Work Group on Schizophrenia. Practice
guideline for the treatment of patients with schizophrenia. Am J Psychiatry. (2nd ed) 2004;161(suppl 2):1-56. [PubMed] [Google Scholar]

Castle DJ, Buckley PF. Schizophrenia. Oxford, United Kingdom: Oxford University Press; 2008. [Google Scholar

Green AL, Canuso CM, Brenner MJ, Wojcik JD. Detection and management of comorbidity in patients with schizophrenia. Psychiatr Clin
North Am. 2003;26(1):115-139. [PubMed] [Google Scholar]

Leucht S, Barnes TR, Kissling W, et al. Relapse prevention in schizophrenia with new-generation antipsychotics: a systematic review and
exploratory meta-analysis of randomized controlled trials. Am J Psychiatry. 2003;160(7):1209-1222. [PubMed] [Google Scholar]

Argo TR, Crimson ML, Miller AL, et al. Schizophrenia Treatment Algorithms Texas Medication Algorithm Project procedural
manual. Austin, Texas: Texas Department of State Health Services; 2008. Available at: http://www.dshs.state.tx.us/mhprograms/TIMA.shtm.
Accessed June 20, 2014. [Google Scholar]



https://scholar.google.com/scholar_lookup?title=1Pharmacotherapy:+A+Pathophysiologic+Approach&author=L+Crismon&author=TR+Argo&author=PF+Buckley&publication_year=2014&
https://pubmed.ncbi.nlm.nih.gov/21814072
https://scholar.google.com/scholar_lookup?journal=J+Nerv+Ment+Dis&title=Evidence-based+psychotherapy+for+schizophrenia:+2011+update&author=FB+Dickerson&author=AF+Lehman&volume=199&issue=8&publication_year=2011&pages=520-526&pmid=21814072&
https://pubmed.ncbi.nlm.nih.gov/19497244
https://scholar.google.com/scholar_lookup?journal=J+Clin+Psychiatry&title=Medication+non-adherence+and+treatment+outcomes+in+patients+with+schizophrenia+or+schizoaffective+disorder+with+suboptimal+prior+response&author=JP+Lindenmayer&author=H+Liu-Seifert&author=PM+Kulkarni&volume=70&issue=7&publication_year=2009&pages=990-996&pmid=19497244&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2390550/
https://pubmed.ncbi.nlm.nih.gov/18447935
https://scholar.google.com/scholar_lookup?journal=BMC+Psychiatry&title=Non-adherence+to+antipsychotic+medication,+relapse+and+rehospitalisation+in+recent-onset+schizophrenia&author=G+Morken&author=JH+Widen&author=RW+Grawe&volume=8&publication_year=2008&pages=32&pmid=18447935&
https://pubmed.ncbi.nlm.nih.gov/18590477
https://scholar.google.com/scholar_lookup?journal=Exp+Rev+Neurother&title=Psychoeducation+for+patients+with+schizophrenia+and+their+families&author=C+Rummel-Kluge&author=W+Kissling&volume=8&issue=7&publication_year=2008&pages=1067-1077&
https://pubmed.ncbi.nlm.nih.gov/15000267
https://scholar.google.com/scholar_lookup?journal=Am+J+Psychiatry&title=American+Psychiatric+Association+Practice+Guidelines;+Work+Group+on+Schizophrenia.+Practice+guideline+for+the+treatment+of+patients+with+schizophrenia&author=AF+Lehman&author=JA+Lieberman&author=LB+Dixon&volume=161&issue=suppl+2&publication_year=2004&pages=1-56&pmid=15000267&
https://scholar.google.com/scholar_lookup?title=Schizophrenia&author=DJ+Castle&author=PF+Buckley&publication_year=2008&
https://pubmed.ncbi.nlm.nih.gov/12683263
https://scholar.google.com/scholar_lookup?journal=Psychiatr+Clin+North+Am&title=Detection+and+management+of+comorbidity+in+patients+with+schizophrenia&author=AL+Green&author=CM+Canuso&author=MJ+Brenner&author=JD+Wojcik&volume=26&issue=1&publication_year=2003&pages=115-139&pmid=12683263&
https://pubmed.ncbi.nlm.nih.gov/12832232
https://scholar.google.com/scholar_lookup?journal=Am+J+Psychiatry&title=Relapse+prevention+in+schizophrenia+with+new-generation+antipsychotics:+a+systematic+review+and+exploratory+meta-analysis+of+randomized+controlled+trials&author=S+Leucht&author=TR+Barnes&author=W+Kissling&volume=160&issue=7&publication_year=2003&pages=1209-1222&pmid=12832232&
http://www.dshs.state.tx.us/mhprograms/TIMA.shtm
https://scholar.google.com/scholar_lookup?title=Schizophrenia+Treatment+Algorithms+Texas+Medication+Algorithm+Project+procedural+manual&author=TR+Argo&author=ML+Crimson&author=AL+Miller&publication_year=2008&

